P
araneoplastic neurological syndromes (PNS) were initially defined as neurological syndromes of unknown cause that often associate with cancer (table 1) . 1 2 This broad definition leaves open the possibility of considering as PNS any neurological syndrome that merely coincides with the presence of a cancer without pathogenic relation between the two disorders. In the last two decades, the discovery that many PNS are associated with antibodies against neural antigens expressed by the tumour (onconeural antibodies), has suggested that some PNS are immune mediated. 3 4 The detection of onconeural antibodies has been extremely useful in indicating the presence of a tumour and defining a given neurological syndrome as paraneoplastic. However, PNS may occur without onconeural antibodies, and the antibodies can occur without a neurological syndrome; therefore, their presence should not be the only condition for defining a neurological syndrome as paraneoplastic.
As all PNS are rare, it is important to be able to pool data from different centres to define new onconeural antibodies and new syndromes. Besides, there is a lack of uniform criteria to diagnose some PNS. For these reasons, internationally accepted diagnostic criteria of PNS would be advantageous. In November 2002 an international panel of neurologists interested in the field of PNS began to establish guidelines to provide more rigorous diagnostic criteria for PNS. The aim was to assist neurologists in the diagnosis and classification of PNS, to allow comparison between series of patients from different centres, to facilitate the pooling of patients for clinical trials, and ultimately to identify new clinical and tumour associations. The study is supported by a grant from the European Union.
METHODS
The panel first considered the different syndromes known as paraneoplastic (table 1) and identified those defined as classical in previous studies. 2 The panel decided not to include in this review the following syndromes: myasthenia gravis, paraproteinemic neuropathies, and paraneoplastic retinopathies because they are usually discussed in other clinical forums. The panel reviewed the existing diagnostic criteria of the different classical syndromes and recommended new criteria for those in whom no clinical consensus was reached in the past. Then, the panel reviewed all reported onconeural antibodies and established the conditions to identify those that would be labelled as well characterised. The antibody information was obtained from published work and from unpublished data from the different laboratories involved in the study. Anti-voltage gated calcium channel (VGCC) antibodies were not included in the list of onconeural antibodies, despite sharing some common features, because in the case of Lambert-Eaton myasthenic syndrome (LEMS) the antibody does not predict the presence of cancer.
On the basis of their discussion, the panel concluded that the diagnostic criteria of a neurological syndrome as paraneoplastic should be based on the presence or absence of cancer and the definitions of classical syndrome and well characterised onconeural antibody.
DEFINITIONS

Classical syndromes
The term ''classical syndrome'' (table 1, underlined) applies to those neurological syndromes that often associate with cancer. The diagnosis of a classical syndrome should prompt the investigation of an occult tumour regardless of the antibody status. It is beyond the scope of this study to discuss which tests should be done to diagnose a presumably occult tumour or how often the test should be repeated. However, if a tumour is found during the work up that is not the one usually associated with the syndrome 2 (see table 2 ), the panel recommends to keep looking for a second more typical tumour. If the PNS and ''unusual'' tumour is associated with onconeural antibodies, there should be attempts to show that the antigen is also expressed in the tumour. 5 The panel identified several classical syndromes with previously reported reliable criteria. They included opsoclonusmyoclonus, 6 LEMS, 7 and dermatomyositis. 8 Chronic gastrointestinal pseudo-obstruction is a disorder initially seen by gastroenterologists and the panel decided to subscribe present diagnostic criteria although they are not unambiguously defined. 9 For other classical syndromes the diagnostic criteria were not well defined or were not widely followed. The panel proposed the following criteria taking into account previous efforts done in this area.
Encephalomyelitis
Henson and colleagues introduced the term ''encephalomyelitis with carcinoma'' to define patients with cancer who developed clinical or pathological dysfunction of various parts of the nervous system. 10 Subsequent studies showed that these patients may also show involvement of the peripheral nerves or the myenteric plexus indicating that the term ''encephalomyelitis'' does not include the full pathological spectrum of the syndrome. 1 Although the terms ''encephalomyeloneuritis'' or ''encephalomyeloneuropathy'' were later proposed, they have not been routinely used. Another limitation of the term ''encephalomyelitis'' is that it does not provide information on the main clinical picture of the patient. The panel recommended use of the term ''encephalomyelitis'' to describe those patients with relevant clinical dysfunction at multiple levels of the central nervous system including the dorsal root ganglia or myenteric plexus (table 3) . Even in this setting, the identification of the main neurological dysfunction should be provided whenever possible. The term ''encephalomyelitis'' should be avoided when there is prominent dysfunction of a single level of the nervous system. In these patients, the disorder should be described according to the focal syndrome that best includes the signs and symptoms (that is, brainstem encephalitis).
Limbic encephalitis
Limbic encephalitis is clinically suggested by the subacute onset, in days or up to 12 weeks, of seizures, short term memory loss, confusion, and psychiatric symptoms suggesting involvement of the limbic system. 11 Definite diagnosis must also include either neuropathological or neuroradiological evidence (MR, SPECT, PET) of involvement of the limbic system. CSF evidence of inflammation is reported in 80% of limbic encephalitis and may be used to support the clinical diagnosis. 11 The presence of high levels of voltage gated potassium channel (VGKC) antibodies may suggest the diagnosis of idiopathic limbic encephalitis 12 but these antibodies are also found in a few patients with a paraneoplastic origin, 13 so the test should not be used to exclude a paraneoplastic cause of the limbic encephalitis.
Subacute cerebellar degeneration
To define the cerebellar syndrome as classical, the following criteria are required: development in less than 12 weeks of a severe pancerebellar syndrome with no MR evidence of cerebellar atrophy other than that expected by the age of the patient. The severity of the cerebellar syndrome should cause a Rankin score of at least 3 (symptoms significantly interfere with lifestyle or prevent totally independent existence).
Predominant or isolated gait ataxia may be present in the first stage of the syndrome but clinical evidence of truncal and hemispheric cerebellar dysfunction is required for the diagnosis. The presence of symptoms or signs of involvement beyond the cerebellum is not uncommon and does not rule out the diagnosis. 14 The coincidence with LEMS 15 or positive P/Q type VGCC antibodies, present in around 40% of patients with paraneoplastic cerebellar degeneration and lung cancer, 16 further supports the paraneoplastic origin of the cerebellar syndrome.
Sensory neuronopathy
The term neuronopathy was introduced to describe a neurological syndrome characterised by primary damage of the nerve cell body. The diagnosis of classical sensory neuronopathy should be considered if all the following criteria are present 17 18 : subacute onset with a Rankin score of at least 3 before 12 weeks of evolution, onset of numbness, and often pain, marked asymmetry of symptoms at onset, involvement of the arms, proprioceptive loss in the areas affected, and electrophysiological studies that show marked, but not restricted, involvement of the sensory fibres with absent sensory nerve action potentials in at least one of the nerves studied.
Paraneoplastic sensory neuronopathy is not always an isolated syndrome and the neurological evaluation may demonstrate involvement of the motor nerves, peripheral autonomic nervous system, or different areas of the brain (encephalomyelitis). 1 5 The panel recommends to keep the diagnosis of classical sensory neuronopathy if the criteria described above are fulfilled, even if there is minor involvement of motor nerves or other areas of the nervous system elicited by clinical or paraclinical examinations.
Some patients present with sensory symptoms compatible with the definition of sensory neuronopathy, but also show severe motor weakness that may be caused by involvement of motorneurons in the anterior horn of the spinal cord 19 or the peripheral nerves. 20 21 These syndromes occur usually associated with SCLC and positive anti-Hu or CV2 antibodies. In this setting, if the clinical or electrophysiological examination suggest involvement of the dorsal root ganglia, the panel recommends to use the term sensory neuronopathy with motor involvement, rather than sensorimotor neuropathy that would imply a primary damage restricted to the peripheral nerve.
Well characterised onconeural antibodies Onconeural antibodies are found in patients with cancer and different types of PNS. 4 There are several limitations that neurologists must be aware when using the onconeural antibodies in the diagnosis of PNS (table 2) . Firstly, some antibodies have been described by a single group of investigators or reported in only a few patients. Secondly, although most onconeural antibodies described appear to be specific for PNS, a few patients never develop cancer after a follow up of several years.
The panel decided that, in the absence of a detected tumour, only well characterised onconeural antibodies (anti-Hu, Yo, CV2, Ri, Ma2, amphiphysin) should be used to classify the associated disorder as definite PNS. The term well characterised antibodies is based upon (1) antibodies for which there are recognisable patterns on routine immunohistochemistry and for which immunoblotting on recombinant proteins must be used to confirm their specificities; (2) the number of cases reported associated with tumours; (3) the description of well characterised neurological syndromes associated with the antibodies; (4) the unambiguous identification of the antibodies among different studies, and (5) the frequency of these antibodies in patients without cancer. Future studies will probably allow upgrading the group.bmj.com on October 30, 2017 -Published by http://jnnp.bmj.com/ Downloaded from partially characterised onconeural antibodies (anti-Tr, ANNA3, PCA2, Zic4, and mGluR1) to the group of well characterised antibodies. Other antineuronal antibodies occasionally detected in one or a few patients with PNS should not be used in the diagnosis of PNS until more data are obtained.
Diagnostic criteria for PNS
Based on these considerations, the panel suggested that there should be two levels of diagnostic evidence to define a neurological syndrome as paraneoplastic: ''definite'' and ''possible''. Each level can be reached combining a set of criteria (table 4, fig 1) . The panel recognises that the term ''possible'' may include true PNS but also the coincidental association of two unrelated disorders (the neurological syndrome and cancer). However, this level of evidence may be useful to identify disorders that in the future may be upgraded to definite PNS and to recognise PNS based on the identification of specific trends, such as a higher than expected association with a specific type of cancer. The panel emphasises that definite and possible PNS have in common the need to exclude other known causes that could explain the neurological syndrome under study even if onconeural antibodies are positive.
Criteria for definite PNS
A classical syndrome and cancer that develops within five years of the diagnosis of the neurological disorder
In this setting, the presence of onconeural antibodies is not required. A neurological syndrome will be diagnosed as classical if it is one of those underlined in table 1 and also fulfils the diagnostic criteria suggested in these recommendations. The time period of five years is based on previous work that shows that in patients with classical syndromes the tumour is almost always diagnosed within five years after the onset of the PNS. 2. A non-classical syndrome that resolves or significantly improves after cancer treatment without concomitant immunotherapy, provided that the syndrome is not susceptible to spontaneous remission The panel strongly recommends using objective measures to document the improvement of the clinical syndrome. The panel recognises that a stabilisation of the neurological syndrome may represent a response to tumour treatment with no further improvement noted due to irreversible neuronal damage. However, the neurological deficits of some syndromes may have reached a plateau or stabilise by the time the tumour is treated. This may lead to the impression that tumour treatment and stabilisation are related. The diagnosis of definite PNS should not apply to patients whose tumour treatment includes drugs that also are immunosuppressive and known to improve the associated neurological syndrome.
3. A non-classical syndrome with onconeural antibodies (well characterised or not) and cancer that develops within five years of the diagnosis of the neurological disorder
The inclusion in the definition of non-classical neurological syndromes may allow the identification of previously unrecognised PNS (such as chorea 46 ) or upgrade as definite neurological syndromes that do not fulfil all the requirements to define them as classical (such as indolent sensory neuronopathies 47 ) provided they are associated with onconeural antibodies.
4.
A neurological syndrome (classical or not) with well characterised onconeural antibodies (anti-Hu, Yo, CV2, Ri, Ma2, or amphiphysin), and no cancer
The panel recognises that this set of criteria may include a very small number of false positive cases that will never develop cancer in spite of the presence of well characterised onconeural antibodies (table 2) . A plausible explanation is that the tumour was eliminated by the immune response. 4 Despite this limitation, the clinical data associated with these antibodies are robust enough to consider for practical purposes any patient who harbours well characterised onconeural antibodies as a carrier of a PNS and almost all reported patients have developed a cancer. By contrast, antiTr antibodies cannot be used to classify the PNS as definite in the absence of cancer because 11% (3/28) of patients reported never developed Hodgkin's disease and the antibody disappeared during the follow up. 41 Criteria for possible PNS 1. A classical syndrome, no onconeural antibodies, no cancer but at high risk to have an underlying tumour Some classical syndromes are not associated with onconeural antibodies and may also occur in absence of cancer. The diagnosis of cancer during the follow up is the only way to define the syndrome as definite PNS. All these patients should have at least an initial work up for cancer. If cancer never develops after five years, the syndrome should be removed from the possible PNS category.
Presently, there are no clear clinical or biological markers that predict if the neurological syndrome, for example LEMS, is associated with cancer or not. However, there are some clues that may help neurologists to predict which patients with these classical syndromes are at high risk to have an underlying cancer (table 5) . The panel's recommendation is that the diagnosis of possible PNS, in the setting of the present set of criteria, should apply only to those classical syndromes that also have the identified risks for an underlying tumour 2. A neurological syndrome (classical or not) with partially characterised onconeural antibodies and no cancer
Although the clinical information associated with partially characterised onconeural antibodies is limited, the present data suggest these onconeural antibodies are rarely seen in patients without cancer. Therefore, the neurological syndromes that fulfil the criteria defined above should be considered possible PNS until the follow up confirms or not the presence of an underlying tumour.
A non-classical neurological syndrome, no onconeural antibodies, and cancer present within two years of diagnosis
This definition probably will include neurological syndromes in which we cannot rule out a casual association with as common an event as cancer. To minimise false positive diagnosis of possible PNS, the panel decided to limit the time period between the neurological syndrome and the diagnosis of cancer to two years.
Although some cases of sensorimotor neuropathy were considered potential PNS early in the description of these syndromes, they are clinically and neurophysiologically heterogeneous and associated with different tumour types. 48 This heterogeneity raises the possibility that, at least in some situations, the coexistence of a neuropathy and cancer is coincidental. The recommendation of the panel is to define the neuropathy according to accepted criteria (that is, Guillain-Barré syndrome or chronic inflammatory demyelinating polyneuropathy) or to classify it as primary axonal or demyelinating, 49 or prove the presence of microvasculitis. 50 This approach may help to identify those neuropathies that more likely improve with immunotherapies, and to uncover or confirm specific associations between particular neuropathies and tumour types.
Final comments
Paraneoplastic neurological syndromes are rare disorders and even neurologists interested in the field personally examine only a few patients per year. The information collected from referring neurologists may miss detailed clinical or paraclinical information that may be important for a better definition of PNS. The present diagnostic criteria may help neurologists to report their patients with PNS more uniformly. The neuroimmunological research in PNS is a field in rapid evolution but at the same time with important limitations. For instance, the methodology to detect onconeural antibodies is not widely standardised, and with the discovery of new onconeural antibodies care must be taken to differentiate those that preferentially associate with PNS from those that may just reflect an antitumour immune response. Despite these limitations, the present recommendations on the diagnosis of PNS represent an attempt to clarify unresolved issues in this field. The future will prove if these recommendations have been useful to improve the diagnostic accuracy and research of PNS.
